Aldosterone plays an important role both in physiology and clinical pathology, yet, because of the strong potency, like many other active substances, the existence in the body fluid is extremely scanty and makes an ordinary approach of chemical determination extremely difficult.
Kliman and Peterson's double isotope derivatives method (1960) combined both chemical and physical techniques and opened a new way. Despite the excellency in sensitivity and specificity, we found it too long time consuming and expensive. This is especially true if many essential hypertensive patients are to be examined for a possible diagnosis of normokalemic primary aldosteronism (Conn et al., 1965) which is otherwise impossible.
We here rapidified the method to half the time and economized to about one fifth the original cost improving the procedure of extraction, isotope labelling, and purification without sacrificing the precision. and pH of the urine, 100ml was taken into a plastic bottle and frozen until used. When to determine, it was adjusted to pH1.0 with approximately 2ml of 12N hydrochloric acid. The acidified urine was allowed to stand at room temperature for 24 hr for hydrolysis.
Addition of indicator
After hydrolysis, approximately 2,000 cpm of aldosterone-4-14C was added to it in a 100ml of separatory funnel as an indicator of losses occurring throughout the procedure.
Extraction
The urine was extracted with 30ml of dichloromethane by vigorous shaking for 1min. Emulsion was separated by centrifugation at 2,500 rpm for 10min. The dichloromethane layer was taken into a 50ml sodium hydroxide, 0.1 M acetic acid, and water, successively.
The dichloromethane remained in a lower layer and the washings in the upper layer was removed by glass capillary connected to aspirator. The solution was dried with 2g of sodium sulfate for 30min and evaporated down in a 50ml conical flask by rotary evaporator.
Thin layer chromatography-I (TLC-I)
The sample was collected to the bottom of the The small area of aldosterone diacetate, located just below adrenosterone, was carefully scratched by a spatula and the silica gel was collected on a cotton in a small column by aspirating the other end of the column.
The sample was eluted with 0. 
Extracting condition
The effiiciency of extracting aldosterone from urine was checked in 2 samples of 90 ml urine. After an additions of 0.2ml of aldosterone-4-14C (2160 cpm) and pH1 treatment for 20 hr, the urine was extracted with each 30 ml (one third volume) of dichloromethane 4 times.
The extraction was done in a 200ml separatory funnel under vigorous shaking for one min. The dichloromethane layer, after separated by centrifugation when emulsified, was washed with 0.1 N sodium hydroxide, acetic acid and water successively. It was evaporated down in a flask, transfered with 3 portions of 7ml of dichloromethane to a vial for scintillation, dried under an air stream and counted.
The results of the counting, as shown in Table 1 , indicated that more than 95% of the aldosterone was successfully extracted with the first 30 ml dichloromethane, unnecessitating any further extraction. Figure  3 and 
4) Unnecessity of further purication
In order to determine whether further purication is needed, 6 urine samples were further subjected to one more additional thin layer chromatography by system E. As shown in Table 3 , there was some decrease in 3H/14C ratio between the TLC-II and -III, while no appreciable difference was noted between the TLC-III and -IV. Based on the ratio, therefore, the amount of aldosterone thus calculated became stable after TLC-III, indicating unnecessity of further purication. Furthermore, an oxidation of 4 samples by chromium trioxide decreased the ratio of3H/14C to 55-47 % which is quite close to the calculated value (=50%) for the monoacetate.
5) Result
The amount of aldosterone excreted to urine in 24 hr were determined in various subjects by the present method and the result is given in Table 4 .
Discussion
To start with, 100ml of urine was taken as the sample. This is ten times larger volume than in the original method (Kliman and Peterson, 1960 ), but we found that 95% of aldosterone in it was readily transfered into 30ml of dichloromethane as shown in Table  1 .
As a recovery indicator, aldosterone-4-14C was used which unnecessitated the procedure of preparing aldosterone-14C-diacetate. In addition, it was mixed with the urine sample before extraction to cover the recovery rate of extraction.
The specific radioactivity of 3H-acetic anhydride was originally based on the 3H-acetylation of cortisone (Kliman and Peterson, 1960) . We have replaced it with dl-aldosterone added to urine. After purification by the same chromatographies as in the determination of urinary intrinsic aldosterone itself, the count of 3H from the added aldosterone was divided by the weight of the added aldosterone. dl-Aldosterone is economical since it costs one tenth the cost of d-aldosterone, yet behaves exactly similar to d-aldosterone in so far as the chemical procedures employed.
Then, to avoid unnecessary 3H-acetylation of abundant contaminants in urine, most of them were removed before the acetylation. It was most efficiently done, as evidenced by TLC-I shown in Figure 1 and 2.
Despite the ten times larger volume of the starting sample, therefore, even less amount of 3H-acetic anhydride (0.03ml of 10mC/mM) was found enough to acetylate the sample resulting the same 3H/14C ratio after final purification as in the original method, thereby reducing the cost of 3H-acetic anhydride to 1/10. Two dimensional thin layer chromatography was employed twice in place of paper chromatography for the further purification. Tetrahydroaldosterone, which was not removed by the TLC-I (Fig. 3) , was now evidently separated by TLC-II and -III after acetylation. The development of TLC completes within 30 min and the spot was successively developed, without elution, to the second dimension. This is the largest factor contributed to save the time with quite a satisfactory recovery.
3H/14C ratio after the TLC -II still varied and became stable only after TLC-III. A further additional chromatographycal purification did not influence the 3H/14C ratio, as shown in Table 3 . Furthermore, the ratio remained in theoretical value even after oxidation to the monoacetate, indicating the purification was complete by the TLC-III without oxidation as far as the purification is done by the presently improved system. This again not only helped save the time, but also eliminated the danger of 14C gas evolution. In case even if it is oxidized, the monoacetate runs at the same Rf value as that of 21 deoxycorticosterone, and still separated from either aldosterone diacetate or tetrahydroaldosterone acetate. Of the improvements employed, some of Vol.18, No.6 RAPID URINE ALDOSTERONE DETERMINATION them have been already introduced individually by different investigators, e.g., an addition of dl-aldosterone diacetate as a carrier by Tait et al. (1961) , thin layer chromatography for steroid purification by Lisboa and Diczfalusy (1962) or for aldosterone by Nishikaze and Staudinger (1962) , and, Kiesel gel HF 245 by Ibayashi et al. (1964) . Brodie et al. (1967) , applied these advantages to plasma aldosterone. Upon all these advantages combined, further improvements, e.g., the use of dl-aldosterone for the determination of specific radioactivity of 3H-acetic anhydride, a preliminary thin layer purification before 3H-diacetylation of urine sample, and so forth, were added here, to make it far efficient both in economy and time, enabling one technician carry out a simultaneous determination of 4-8 urine samples a week.
